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Abstract Of JP1 1247022 
PROBLEM TO BE SOLVED: To provide a 
method for producing a fine fiber thickness 
ultra high strength nylon yam having <=70 
denier, especially <55 denier total fiber 
thickness, and >=8.5 g/denier strength. 
SOLUTION: This method for producing a fine 
fiber thickness ultra high strength nylon yam 
comprises thermally stretching, while traveling 
a nylon yam stretched and thermally fixed or 
thermally stretched and wound on a package 
and having >=6.5 g/denier strength and 
>=2.8% elongation and while making a shuttle 
movement in a rectangular direction to the 
traveling direction, by bringing the nylon yam 
into contact with a heating plate heated at 170- 
205 deg.C by at least 1.15 fold, and winding 
the obtained nylon yam having <=70 denier, 
especially <55 denier total fiber thickness and 
>=8.5 g/denier strength by a ring twisted yam 
winding or a drum winding. The nylon yam is 
preferably used for an ultra thin knit fabric field 
such as an stocking, an underwear girdle, or 
the like, and for a ultra thin woven fabric field 
such as a parachute, a para- glider, a wind- 
surfing, or the like. 
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* NOTICES * 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While extension heat setting or the reinforcement which hot-rolling growth was 
carried out and was rolled round by the package runs in 6.5g [ denier ] /or more and ductility 
makes it run 28% or more of nylon yarn Were obtained by making a hot plate (1 70 degrees C 
thru/or 205 degrees C) contact, and increasing hot-rolling growth at least 1.15 times, making a 
both-way traverse carry out in the transit direction and the direction of a right angle. The 
manufacture approach of the fine-size ultrahigh strength nylon yarn characterized by for the yarn 
reinforcement about which the total fineness does not exceed 70 deniers carrying out in 8.5g [ 
denier ] /or more, and ductility ring-throwing-rolling round or drum rolling round 23% or less of 
nylon yarn. 

[Claim 2] While extension heat setting or the reinforcement which hot-rolling growth was 
carried out and was rolled round by the package runs in 6.5g [ denier ] /or more and ductility 
makes it run 28% or more of nylon yarn Were obtained by heating with non-contact heating 
apparatus (200 degrees C thru/or 350 degrees C), and carrying out hot-rolling growth to 1.15 or 
more times. The manufacture approach of the fine-size ultrahigh strength nylon yarn 
characterized by for the yarn reinforcement about which the total fineness does not exceed 70 
deniers carrying out in 8.5g [ denier ] /or more, and ductility ring-throwing-rolling round or drum 
rolling round 23% or less of nylon yarn. 

[Claim 3] The manufacture approach of the fine-size ultrahigh strength nylon yarn according to 
claim 1 or 2 characterized by using the nylon yarn which extension heat setting was carried out 
and was rolled round by the package, and with which reinforcement was manufactured in 6.5g [ 
denier ] /or more, and ductility was manufactured by the spinning direct extending method as 
28% or more of nylon yarn. 

[Claim 4] Fine-size ultrahigh strength nylon yarn which the total fineness manufactured by the 
manufacture approach of fine-size ultrahigh strength nylon yarn according to claim 1 to 3 does 
not exceed 55 deniers, but yarn reinforcement is 8.5g/denier or more, and ductility is 23% or 
less, and is characterized by ring-throwing-rolling round or drum rolling round. 
[Claim 5] Fine-size ultrahigh strength nylon yarn which the total fineness does not exceed 70 
deniers, but yarn reinforcement is 8.5g/denier or more, and ductility is 23% or less, and is 
characterized by ring-throwing-rolling round or drum rolling round. 
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[Claim 6] Fine-size ultrahigh strength nylon yarn which the total fineness does not exceed 55 
deniers, but yarn reinforcement is 8.5g/denier or more, and ductility is 23% or less, and is 
characterized by ring-throwing-rolling round or drum rolling round. 



[Translation done.] 



* NOTICES * 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the fine-size 
ultrahigh strength nylon yarn for textiles and fine-size ultrahigh strength nylon yarn which 
mainly need reinforcement with thin ground editing and textiles. The fine-size ultrahigh strength 
nylon yarn for textiles concerning this invention is preferably used in the super-**** textiles 
fields, such as a parachute, a paraglider, and a surfboard for windows, by the object for knitting 
at the super-**** knitting fields, such as a stocking and an underwear girdle, and the object for 
textiles. 
[0002] 

[Description of the Prior Art] In order to show the skin as FASHONABURU for a foot 
beautifully thinly, with super-thin fineness, durable nylon yarn likes stockings including the 
stocking for women, and they are used. On the other hand, in order to manufacture same ** and 
knitting of super-**** also in wind-force use applications, such as knitting of underwear, a 
girdle, etc., and a parachute, a paraglider, a surfboard for windows, outstanding fine-size 
ultrahigh strength nylon yarn and its economical supply means are searched for. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention person was able to complete the 
manufacture approach of the fine-size ultrahigh strength nylon yarn which is stabilized in the 
aforementioned fine-size ultrahigh strength nylon yarn with which the total fineness of this 
invention has the reinforcement of 8.5g/denier or more which does not exceed especially 55 
deniers of 70 deniers or less as a result of research and the aforementioned aforementioned nylon 
yarn in order to respond for asking, and can roll round 1kg or more. 
[0004] 
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[Means for Solving the Problem] As a means to solve said technical problem, while extension 
heat setting or the reinforcement which hot-rolling growth was carried out and was rolled round 
by the package runs in 6.5g [ denier ] /or more and ductility makes it run 28% or more of nylon 
yarn, this invention person Were obtained by making a hot plate (170 degrees C thru/or 205 
degrees C) contact, and increasing hot-rolling growth at least 1.15 times, making a both- way 
traverse carry out in the transit direction and the direction of a right angle. The manufacture 
approach of the fine-size ultrahigh strength nylon yarn characterized by for the yarn 
reinforcement about which the total fineness does not exceed 70 deniers carrying out in 8.5g [ 
denier ] /or more, and ductility ring-thro wing-rolling round or drum rolling round 23% or less of 
nylon yarn is offered. Moreover, while extension heat setting or the reinforcement which hot- 
rolling growth was carried out and was rolled round by the package runs in 6.5g [ denier ] /or 
more and ductility makes it run 28% or more of nylon yarn Were obtained by heating with non- 
contact heating apparatus (200 degrees C thru/or 350 degrees C), and carrying out hot-rolling 
growth to 1 .15 or more times. The manufacture approach of the fine-size ultrahigh strength nylon 
yarn characterized by for the yarn reinforcement about which the total fineness does not exceed 
70 deniers carrying out in 8.5g [ denier ] /or more, and ductility ring-throwing-rolling round or 
drum rolling round 23% or less of nylon yarn is offered. In the manufacture approach of the 
aforementioned fine-size ultrahigh strength nylon yarn, the nylon yarn which extension heat 
setting was carried out and was rolled round by the package and with which 6.5g [ denier ] /or 
more and ductility are desirable as 28% or more of nylon yarn, and reinforcement was 
manufactured by the spinning direct extending method is used. 

[0005] Furthermore, the total fineness manufactured by the manufacture approach of one of the 
aforementioned fine-size ultrahigh strength nylon yarn does not exceed 55 deniers, but yarn 
reinforcement is 8.5g/denier or more, ductility is 23% or less, and this invention offers the fine- 
size ultrahigh strength nylon yarn characterized by ring-throwing-rolling round or drum rolling 
round. Moreover, it is the total fineness which does not exceed 55 deniers preferably, and yarn 
reinforcement offers in 8.8g [ denier ] /or more, and ductility offers 70 deniers of 23% or less of 
fine-size ultrahigh strength nylon yarn by which ring throwing winding was carried out. 
[0006] 

[Embodiment of the Invention] About the manufacture approach of fine-size ultrahigh strength 
nylon yarn and fine-size ultrahigh strength nylon yarn concerning this invention, various kinds of 
common requirements for this invention and the requirements according to individual are 
explained concretely, giving the example of an operation gestalt. However, the order of 
explanation does not show the order of the importance of requirements. 
[0007] Now, by the manufacture approach of the fine-size ultrahigh strength nylon yarn of the 
invention in this application, the multistage hot-rolling growth method which all sandwiched the 
winding process in the middle is adopted. First, by this invention, what once rolled round in the 
package the nylon yarn (henceforth raw thread in this invention) which is obtained by extension 
heat setting or hot-rolling growth as raw thread, and which whose reinforcement is more than 
6.5g (d is a denier)/d, and has ductility in 28% or more of level is used as 1st common 
requirement for this invention. If other requirements including economical efficiency are 
satisfied, the one of raw thread where reinforcement and ductility are higher is desirable. The 
single-yarn fineness and the total fineness of raw thread expect the draw magnification in the 
necessary target fineness and the necessary target production process of fine-size ultrahigh 
strength nylon yam, and should just select it. 
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[0008] The 1st aforementioned requirement is to use the nylon yarn which the amount of 
preferred orientation and degree of crystallinity are high to some extent to extent which can be 
equal to the high temperature heating stretch orientation processing which is the 2nd requirement 
mentioned later, has thermal resistance in it, and has the reinforcement and the ductility of a 
constant level in it as raw thread. Since 6.5g [/d ] or more nylon yarn usually has the 
reinforcement generally called high intensity yarn in hot-rolling growth or the condition that 
extension heat setting was carried out and molecular orientation and crystallization were raised 
comparatively, the heating extension conditions of using for this invention can fully be borne. It 
is required for making easy the extension conditions of 1 . 1 5 times or more which are one of the 
2nd requirement that ductility should be 28% or more. By satisfying these requirements, finally, 
it is stabilized and strong, very high nylon yarn can be manufactured. If ductility will use less 
than 28% of nylon yarn for raw thread even if it is 6.5 or more g/d of reinforcement, even if the 
nylon yarn of ultrahigh strength is obtained, thread breakage will occur frequently at the time of 
extension, and industrial operation will become very difficult. 

[0009] Generally extension heat setting of the fine-size nylon yarn manufactured by the spinning 
direct extending method is carried out, and since the ductility in the same reinforcement is size 
and the homogeneity of yarn is also high compared with the nylon yarn manufactured with other 
conventional methods, it can use for this invention preferably. The nylon yarn manufactured by 
the spinning direct extending method is usually in yarn on-the-strength 6.5 g/d - 7.7 g/d and the 
level of 30% - 45% of ductility, it can be stabilized, and hot-rolling growth which is the 2nd 
requirement can be carried out, and, also economically, it excels. Also by the same 
reinforcement, the nylon yarn manufactured by the method on the other hand conventionally 
rolls round an undrawn yarn and carries out hot-rolling growth at a spinning process has low 
ductility, and it is inferior to homogeneity in it. However, it is usable if said requirements are 
satisfied. There is no special limit of those other than the requirements raised above in the nylon 
yarn for raw thread made into the package volume. The nylon yarn which satisfies the 1 st 
requirement has the advantage which can choose and come to hand by using the product of 
quality according to the purpose as raw thread in in the city, without newly forming a facility. In 
addition, it faces carrying out this invention and mentions later as the 3rd requirement about the 
need for once rolling round in a package. 

[0010] The 2nd requirement for this invention is heating extension processing of the 
aforementioned raw thread. Although there will be no limit in a heating extension means if 
certain conditions are fulfilled, using the approach of contacting raw thread to the main means in 
sources of heating, such as a hot plate, and carrying out heating extension, and non-contact mold 
heating apparatus, the approach of carrying out heating extension by non-contact is in a heat 
source, and all can be used preferably at it. 

[001 1] Making a both- way traverse carry out in the transit direction and the direction of a right 
angle making it run the nylon yarn which satisfies the aforementioned requirements for raw 
thread in the case of the former, 170 degrees C is preferably contacted to a hot plate (175 degrees 
C thru/or 205 degrees C), and hot-rolling growth is increased at least 1.15 times. Even if traverse 
actuation is steady and it is intermittent, it does not interfere. This hot-rolling growth promotes 
much more orientation crystallization of the nylon yarn which is raw thread, and has the 
operation which uses nylon yarn as ultrahigh strength yarn. Generally, the ductility of the 
ultrahigh strength nylon yarn which will be obtained if it extends industrially within limits which 
can be carried out and reinforcement is made into 8.5 g/d at least of 1.15 times or more becomes 
23% or less and about 9% about on-the-strength 6.5 g/d - 7.7 g/d and nylon yarn of 28% - 45% 
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of ductility. When it changes with the polymerization degree of a molecule somewhat and high- 
polymer nylon is used, this relation becomes higher [ the ductility of nylon yarn ], and tends to 
obtain high reinforcement. 

[0012] In heating extension processing of nylon 6 or Nylon 66, it is temperature required to 
stabilize maintaining preferably 170 degrees C of temperature of a hot plate at 175 degrees C 
thru/or 205 degrees C, and perform hot-rolling growth processing, and it became clear that 
operability was stabilized in 190 degrees C or more which was not applied especially 
conventionally. The nylon yarn or the stable operation condition of reinforcement sufficient at 
less than 170 degrees C can be acquired, and it is, and is **. However, since a trouble etc. may 
be produced at the time of a start as it becomes high temperature, it is desirable to set suitable 
temperature as said within the limits. 

[0013] The reason which carries out the transit direction pair of the nylon yarn on a hot plate 
during operation, and is made to traverse in the direction of a right angle By the relation which 
sets up the temperature of a hot plate highly in this invention, if the contact part of the transit 
yarn on a hot plate becomes fixed The oils of transit yarn, other affixes, or volatile matter 
focuses on the part on a hot plate, and generates a burn, the nylon yarn under transit is damaged, 
and it prevents making thread breakage occur frequently by moving a contact part, and is in 
making continuation operation of long duration easy. Of course, as a result of making it traverse, 
since an affix will be distributed comparatively equally on a hot plate, although it is required a 
proper period, the thread breakage does not increase but it is effective [ washing of a hot plate / it 
is rare to damage transit yarn and / operation of long duration ] in stable production. 
[0014] Next, the case where non-contact mold heating apparatus is used is explained. In order to 
give hot-rolling growth of this invention by non-contact, non-contact mold heating apparatus is 
heated at 200 degrees C thru/or 350 degrees C, and hot-rolling growth is carried out for the scale 
factor of 1.15 times or more. Since non-contact mold heating apparatus is used, thread breakage 
does not occur frequently, without the nylon yarn under extension transit receiving a scratch 
damage operation. A fault is having to hold the inside of equipment at 200 degrees C thru/or 350 
degrees C, in order to heat raw thread to effective hot-rolling growth temperature, since it is a 
non-contact mold and heating effectiveness falls. Although an application temperature 
requirement becomes wide range, it becomes inadequate [ whenever / low-temperature ] from it 
being a non-contact mold heating it, and on the other hand, there are many the problems and 
energy losses of operability as temperature becomes high, and it has a limitation naturally. 
[0015] Now, once it winds up in a package the nylon yarn which once fulfills the property of the 
package ******** an d the 3rd requirement of this invention, i.e., the 1st aforementioned 
common requirement, for raw thread, the need for the thing which is the 2nd requirement and to 
do for hot-rolling growth is explained, the total fineness — fine-size nylon yarn 70d or less — the 
aforementioned spinning direct extension and the hot-rolling growth of the 2nd requirement - a 
continuous process ~ direct combination and carrying out multistage extension and 
manufacturing — theoretical — possible - ** Li — it is thought that it is economical. However, 
even if it can use for manufacture of the large fineness nylon yarn with which the fineness of a 
single line of thread exceeds the general industrial use which is 500d-l,000d, and lOOd near it, it 
is not practical in the present condition to apply to the fine-size ultrahigh strength nylon yarn 
manufacture with small line-of-thread fineness which is object of this invention and single-yarn 
fineness. 

[0016] That is, since it is fine size, the discharge quantity of a polyn)ier decreases remarkably, the 
residence time of the melting polymer in a spinning machine becomjes long, and there is a 
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fundamental difficult problem on the spinning technique in which drift velocity is slow and 
deterioration of a polymer and gelation advance. Especially ductility sets to manufacture of 23% 
or less of fine-size nylon yarn. The spinning process which must carry out the regurgitation of 
the melting polymer continuously even if thread breakage occurs frequently, It is very difficult to 
carry out a production activity combining the extension process which makes the ductility of 
nylon yarn 23% further below to consistent operation with the high-speed winding process of 
fine-size nylon yarn with the need of rolling round at least 4 lines of thread thru/or eight lines of 
thread with a single reel. 

[0017] On the other hand, even if the actuation which makes yarn ductility 28% or more by 
spinning direct extension etc., and is wound up in a package is fine-size yarn, it can be carried 
out easily, and its economical efficiency is also high. And since there is generally no scratch 
damage and it is easy to extend just behind spinning, comparatively extension without heating 
for a high scale factor is performed, and it can be winding up, after adding BE ******** w hich 
decreases the extension residual distortion of nylon yarn. The amount of preferred orientation 
and the degree of crystallinity of yarn are usually raised by the extension of comparatively a high 
scale factor just behind spinning, and fall processing of residual distortion as compared with 
common yarn, and it can use as suitable raw thread for this invention. 

[0018] and the operation condition which whose total fineness will be 55d or less further, and 
will not have the 70d or less of the total fineness in the former in this invention fine-size 
ultrahigh strength nylon yarn with a% [ of ductility / or less ] of 23, and a reinforcement of 8.5g 
[/denier ] or more if hot-rolling growth is carried out under the aforementioned conditions using 
the raw thread of the package volume which does in this way, is manufactured and satisfies the 
aforementioned requirements and which was stabilized unexpectedly - maintaining - ** - it 
can be alike and can manufacture. The travel speed of fine-size ultrahigh strength nylon yarn is 
about a maximum of l,000m/minute, and that substantial high temperature heating of that the 
friction loss blemish of yarn etc. is slight and ends and yarn can be performed effectively etc. has 
also become the cause which produces the excellent operability of this invention. 
[0019] Furthermore by this invention, fine-size ultrahigh strength nylon yarn is ring-throwing- 
rolled round or drum rolled round. In addition, the combination of a hot-rolling growth method 
and a winding method is arbitrary according to the purpose. 

[0020] the fine-size ultrahigh strength nylon yarn obtained by carrying out hot-rolling growth of 
the raw thread with each spindle when ring throwing rolling up was adopted - an independent 
ring throwing reel - Pan or a collar - it winds up in a with bobbin. Since there is no effect on 
other spindles and production can be continued that the yarn feeding of the yarn is stopped and 
only the spindle should interrupt production even if the thread breakage should occur, the stable 
production is attained. There is no thread breakage and the fine-size ultrahigh strength nylon 
yarn by which the Pan volume was carried out to 1kg or more can use winding volume for the 
application of each field general-purpose, moreover, a collar - if it rolls round in a with bobbin, 
it can be used suitable for a covering elastic yarn application, a rise twist application, etc. 
[0021] Moreover, in carrying out drum rolling up, it rolls round the fine-size ultrahigh strength 
nylon yarn which carried out hot-rolling growth and which was manufactured with each spindle 
with an independent drum reel. Like ring throwing winding up, even if there is thread-breakage 
generating, with other spindles, production is [ that what is necessary is to suspend raw thread 
supply of the spindle and just to interrupt production ] continuable. Heat setting can also be 
suitably carried out to the nylon yarn before rolling up for rolling-up stabilization. Furthermore, 
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the convergent addition by the single-yarn confounding processing of turbulent flow gas use 
before rolling up etc. is also applicable to arbitration. 

[0022] The application of this invention is explained. The total fineness does not exceed 70d 55d 
preferably, but yarn reinforcement targets it 8.5 or more g/d, and ductility is targetting 23% or 
less of special fine-size ultrahigh strength nylon yarn for this invention. If the total fineness is 
super-thin yarn 15d or less, the fine-size ultrahigh strength nylon yarn whose total fineness is 
about 1 0d-20d is suitable for a stocking application etc. as yarn for panty hose direct 
organization as yarn for covering of covering elastic yarn, woman underwear — the total — about 
[ fineness 10d-20d ] nylon yarn ~ the total ~ about [ fineness 30d ] nylon yarn is also used with 
the gestalt of Pan volume yarn or drum volume yarn. Moreover, also in a textile application, 
there is especially no constraint in fineness, sizing etc. is processed as remaining as it is or a twist 
yarn by the double twist or the rise twist, and the Pan volume yarn of fine-size ultrahigh strength 
nylon yarn and drum volume yarn of this invention are usable to warp or weft yarn. Especially, it 
is useful for a stocking application or the textile application of wind-force use as super-**** 
knitting fabric or super-**** lightweight textiles. 

[0023] Next, with reference to drawing 1 and drawing 2 , this invention is explained concretely. 
Drawing 1 is the mimetic diagram showing the example of this invention operation gestalt which 
used hot-plate contact heating apparatus and hot-rolling growth ring throwing take-up motion, 
and drawing 2 is the mimetic diagram showing the example of this invention operation gestalt 
which used non-contact heating apparatus and a hot-rolling growth drum winder. 
[0024] The feed roll 3 draws out nylon yarn 2 from the package 1 around which nylon yarn of 
6.5 or more g/d of yarn reinforcement and 28% or more of ductility was first wound in drawing 1 
, and yarn feeding is carried out to the extension zone 5. Nylon yam imposes a draft with the 
draw roll 7, and extends. And the hot plate 6 preferably heated at 1 75 degrees C thru/or 205 
degrees C 170 degrees C is made to carry out contact transit, it heats, promotion of molecular 
orientation and promotion of a crystal at the time of cooling are performed, and fine-size 
ultrahigh strength nylon yarn of 8.5 or more g/d of reinforcement and 23% or less of ductility is 
manufactured. The yarn feeding guide 1 0 is made to traverse in the transit direction of a full 
oriented yarn in the direction of a right angle, and deposition of the penetration solid and others 
on a hot plate 6 is prevented. In addition, the multiple-times volume attachment method to the 
draw pin 4 or the feed roll 3 may be used for slip prevention of yarn etc. Yarn feeding of the 
nylon yarn of the fine-size ultrahigh strength which finished hot-rolling growth processing is 
carried out to the ring throwing winding section 8 from the draw roll 7, and it is rolled round by 
Pan 9 by the ring throwing method, instead of [ of Pan 9 ] - a collar - it is also possible to wind 
up in a with bobbin. 

[0025] In drawing 2 , similarly, the feed roll 13 draws out nylon yarn 12 from the package 1 1 
around which nylon yarn of 6.5 or more g/d of yarn reinforcement and 28% or more of ductility 
was wound, and yarn feeding is carried out to the extension zone 15. Nylon yarn imposes a draft 
with the draw roll 17, and extends. And it is made to run the inside of the non-contact mold 
heating apparatus 16 heated at 200 degrees C or more 350 degrees C or less, and heats, 
promotion of molecular orientation and promotion of a crystal at the time of cooling are 
performed, and fine-size ultrahigh strength nylon yarn of 8.5 or more g/d of yarn reinforcement 
and 23% or less of ductility is manufactured. Yarn feeding of the nylon yarn which finished hot- 
rolling growth is carried out to the drum winder section 1 8 from the draw roll 1 7, and it is rolled 
round by the drum 19. 
[0026] 
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[Example] Next, an example is given and this invention is concretely explained with reference to 
the example of a comparison. In addition, commercial nylon yarn was used for raw thread in the 
following examples and examples of a comparison. Moreover, the evaluation means is as 
follows. 

[0027] 1. Rate of Thread Breakage : % [Thread-Breakage Spindle / (Spindle + Thread-Breakage 
Spindle without Thread Breakage) XI 00] 

2. Number of Thread Breakage: ~ Count of Thread-Breakage Generating 3. Reinforcement, and 
Ductility: to 9,000Km Length ~ JIS it was Made by High Intensity Nylon Yarn Made by the 
Spinning Direct Extending Method of One to Measured-Value Examples 1-8 and Example of 
Comparison 4 Marketing Based on Stripping Method of LI 069, and High-speed Spinning 
Method ~ POY Nylon Yarn while carrying out hot-rolling growth processing by the hot-rolling 
growth ring throwing loop wheel machine same with having illustrated (it is called below high 
intensity raw thread or POY raw thread) to drawing 1 or drawing 2 , or the hot-rolling growth 
drum winder - a collar - a with bobbin, Pan winding up, or drum winding up was performed. 
The result of examples 5-8 was shown in Table 2, and the result of the examples 1-4 of a 
comparison was shown for the result of examples 1-4 in Table 1 in Table 3. In addition, the 
example 1 of a comparison with front Naka and * mark carried out contact heating by the hot 
plate without traversing. It traversed in other examples of contact heating. Moreover, in the 
example 8, the draw roll was heated at 170 degrees C, and heat setting was performed. 
[0028] In this invention examples 1-8, all, there is the number of thread breakage at the time of 
hot-rolling growth within limits which can maintain production, and it had practicality. Each 
reinforcement of the obtained nylon yarn is 8.5g/d or more, and there were some which reach 
near 10 g/d in inside. And even if ductility is below 10% in the nylon yarn obtained by the 
surprising thing, it was in the producible thread-breakage condition industrially. On the other 
hand, thread breakage occurred frequently, or the level of ultrahigh strength was not reached in 
the examples 1-4 of a comparison besides this invention, and this invention purpose was not 
attained. 

[0029] The stocking which carried out double covering of this invention fine-size ultrahigh 
strength nylon yarn furthermore obtained according to examples 1 and 2 to lOd spandex yarn as 
covering yarn, made covering elastic yarn, and composed and manufactured the leg section of a 
stocking now had high endurance while having high transparency and fashionability. Moreover, 
in the stocking product which carried out mutual organization with this covering elastic yarn and 
the fine-size ultrahigh strength nylon yarn obtained in the example 3, and constituted the leg 
section, it had the effectiveness of further high transparency and was the unprecedented 
outstanding stocking product. 

[0030] The twist of 500 t/m was added to the fine-size ultrahigh strength nylon yarn obtained in 
the example 7 by the two-for-one twister, it considered as warp, and taffeta was woven for the 
yarn obtained in the example 8 as weft yarn as it was. The warp consistency set 1 10 / 2.5cm, and 
a weft-yarn consistency to 105 / 2.5cm. These textiles had the lightweight nature of 50d yarn 
textiles, and reinforcement was more than 70d textiles. 
[0031] 
[Table 1] 



[0032] 
[Table 2] 



[0033] 
[Table 3] 



[0034] 

[Effect of the Invention] If this invention is used, a crystal is dissolved and extended by high 
temperature using the comparatively high nylon yarn which has correspondence nature in high 
temperature and by which orientation crystallization was carried out, orientation is promoted 
further, and since cooling crystallization can be carried out, fine-size ultrahigh strength nylon 
yarn can be manufactured easily. According to the synergistic effects, such as using for raw 
thread the nylon yarn to which predetermined physical properties were given, that raw thread is 
once wound around the package, carrying out high temperature heating extension, and making 
nylon yarn traverse on a hot plate, the thread breakage can be suppressed very poorly and the 
fine-size ultrahigh strength nylon yarn with which productive efficiency, mechanical efficiency, 
production time and effort, the rate of waste thread, the rate of a finished product, etc. are 
flexible on advantageous production conditions can be manufactured. The fine-size ultrahigh 
strength nylon yam of this invention is preferably used for the super-**** lightweight textiles 
application of a stocking application, a woman underwear application, or a wind-force use 
application etc. 



[Translation done.] 
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